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Abstract: The study discusses after China and Taiwan has
finally cleared all the hurdles to gaining World Trade
Organization (WTO) membership, joining in November
2001. However, foreign investors in China are increasingly
embroiled in disputes with Chinese companies due to
innovation barriers. Besides, after China and Taiwan joint
WTO, high tech industrial competition faces globalization
and digitalization two big problems Therefore, this paper
examines the notion that China’s and Taiwan’s entry into the
WTO and their innovation reforms in line with globalization
and digitalization have a significant impact on the entire
system of knowledge-based innovation management.
Firstly, the study reviews innovation through a
knowledge-based theory lens in the innovation supporting
processes to construct a research framework. Internally, the
supporting innovation processes include knowledge and
technology innovation, Managing & organizing innovation.
Externally, the supporting innovation processes include
inter-organization networks, innovation networks and eknowledge networks and cooperation innovation.
Secondly, the study through case studies critically
investigates the supporting processes of innovation
management in China and Taiwan in the context of their
WTO entry, and puts forward exploratory ideas that may
assist in creating a blueprint for deepening China’s and
Taiwan’s innovation reforms. Under knowledge based and
digital economy, how to overcome barriers of knowledge
based innovation over the cross-strait and global markets are
the most key factors for firm’s survival. To answer these
questions, in this paper, a more complete integrated
innovation model and knowledge based innovation supply
chain (KISC) for exploring and determining innovative
supporting process in high tech industries and applying to
cross strait (China and Taiwan) marketplace is presented.
The results of the study will benefit not only the construction
of knowledge based innovation framework, but also the
business model transformation of competitive advantage.
Keywords: Knowledge management, innovation, high
technology, ISC, WTO.

I. Introduction
I. 1

Background and Motivation

Proceedings of the Fifth International Conference on Electronic Business,
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Stepping into knowledge economy in 21 century, after
almost fifteen years of lobbying and negotiation, China and
Taiwan have finally cleared all the hurdles to gaining World
Trade Organization (WTO) membership, joining in
November 2001.
In response to the intensification of global competition,
many firms throughout the world have developed
international operation strategies to establish a worldwide
production, distribution, and marketing network.
Investments in manufacturing in China are frequently made
due to the strategic benefits that they can bring. Fast
economic growth, low labor costs, and a potentially huge
domestic market have all led to significant increases in
foreign investment in the People’s Republic of China.
Taiwan is the most investment country in China and its
economy and high tech industries also is the most significant
impact on cross strait (China and Taiwan) markets.
China has one of the world’s largest untapped reservoirs
of inexpensive labor, the importance of China’s labor force
is not just in its sheer size, but in its quality, which is
improving steadily as a result of the training and educational
reforms being introduced throughout the country. Over 14
million Chinese are employed in enterprises created by
foreign investment, and more than one hundred Fortune 500
companies have operations in China. Dynamic technological
advances and rapid economic globalization have changed
China’s international business climate to a significant extent.
In future, China may influence the world as a source of raw
materials, as an international manufacturing center, and as a
major importer and exporter of consumer products, capital
goods, and high technology. A new economic order in China
– the globalization of business – has both shaped and been
shaped by the advancements in knowledge and innovation
management that have improved the efficiency and
effectiveness between markets, manufacturing processing,
and resources.
China’s unprecedented economic growth and globalization have strained its knowledge-economy and innovation
infrastructure to the limit. Knowledge-based innovation –
the movement of technology, people, processes and
information – has a significant impact on a society’s
standard of living. The innovative process affects every
sphere of human activity and business strategy. Innovation is
a significant component of the competitive advantage most
enterprises incur, as life cycle of products is shorter and
shorter and competing in marketplace is fiercely more and
more, particularly in high tech industries. Efficient innovat-
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ion management involves a successful integration of
knowledge and technology that facilitates the innovative
processes of products to the consumers at the right time and
right place in accordance with consumer needs. As an
increasing number of foreign manufacturers are establishing
joint ventures in China, the demand for higher quality
innovative management is growing tremendously. The
reason for this growth in demand is simple: if foreign
companies encounter too many innovative problems and
barriers in China, to the extent that the total costs of utilizing
China as a manufacturing base become too high when
compared with other nations, then China will be excluded
from a foreign firm’s global manufacturing network.
However, foreign investors in China are increasingly
embroiled in disputes with Chinese companies due to
knowledge and innovation barriers. With continual
innovation reforms, there are tremendous opportunities to
fundamentally improve the knowledge-based innovation
theory and practice. But the existing literature reveals very
little systematic research in this area from the knowledgebased perspective.
In other side, during past twenty years, the most
successful two high tech industries are IT industries and
semiconductor industries. These two industries represent
Taiwan’s successfully turn around from labor intensity to
capital intensity and technology intensity of high tech
industries.
Nevertheless, Taiwan also faces three big problems:
1. The most industries move into China even though
high tech industries.
2 . Economic decline is increasingly
3. The jobless problems are serious increasingly.
Recently, large volumes of industries were shifted out to
China for survival even though high tech industries. The
large markets and cheap labor cost is attracting for Taiwan's
industries. But China this "resource black hole" will inhale
how much Taiwan's industries and related resources is the
big problem and dilemma for government and industries in
Taiwan.
Facing the shifting of Taiwan traditional and high tech
industries, the unique development of Taiwan's industries is
to develop new domain just can create next wave’s industrial
survival space. Just like twenty years ago, Taiwan has used
PC to replace calculating and game machine.
Taiwan's high tech industries have their advantage, if
they could implement continue innovation, sustainable
acquiring new knowledge, create new knowledge and
applying new knowledge, the they must can sustainable
develop successfully.
In these two years, many multinational corporations
create innovation and R&D center in Taiwan. For example,
there are Dell, HP, Sony, IBM and Microsoft and so on.
Under fiercely competitive high tech industries environment,
they have willing to invest in Taiwan are because Taiwan has
many advantage of high tech industries as below.
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1. Complete IT industrial supply chain. Industrial high
"group gather degree" and own quickly logistics abilities,
thus to form advantage of economic scale. It can decrease
competitive cost.
2. Taiwan owns high quality R&D and production
manpower and the advantage of lower R&D cost.
3. During past 30 to 40 years, many Taiwanese in USA
are CEO or Boss of USA high tech industries. After their life
and business are developed until mature term, many of them
emerge minds to go back Taiwan.
4. The global main consumer markets is increasingly
shift from northern America and Europe to Asia, Taiwan
owns the advantage of nearing markets and it can provide
integrated system services from designing, developing to
manufacturing.
5. Taiwan government promotes supporting of industrial
policy. It supply large R&D allowances and preferential of
encouraging industries...and so on.
6. In 1990, USA has shifted out their production; this
gave strong chance for Taiwan's high tech industries.
Currently, USA starting to shift out R&D, Parent companies
of USA focus on marketing and brand. This gives chance for
turning around and upgrading for Taiwan's high tech
industries again.
Base on above advantages, Taiwan’s high tech industries
need to start integrating design and R&D of USA and Japan
and to create Taiwan as a “knowledge based innovation”
center for supporting corporate innovation among crossstrait market. Furthermore, to extend Taiwan's high tech
industries from "manufacturing style" to "innovation R&D
style" and to develop value added of product even though to
create own brand. Then Taiwan's high tech industries just
can walk toward another milestone under large pressure of
industrial shifting out to Mainland China.
I. 2

Research Problems

Despite the attractive low cost environment, foreign
companies and investors may still find it unprofitable to
operate in China should there be serious problems in getting
innovative sources to the factories and products to the
customers in good condition and on time. Evidence from the
literature reveals that foreign manufacturing operations in
China do not find the innovative resources provided by
Chinese enterprises satisfactory. Therefore, the most
important issue will be which resources of innovation
supporting processes are necessary to manage innovation in
the knowledge intensive industry like high tech industries
after China’s and Taiwan’s entry into the WTO?
According to abovementioned, the study assumed there
are five research problems as follows:
1.

2.

How to through the advancements in knowledge and
innovation management to improve the efficiency and
effectiveness in cross strait markets, manufacturing
processing, and resources?
How to acquire the supporting innovative resources
from inside and outside of high tech industries?
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3.

4.

How to through innovation supply chain to help
Taiwan’s high tech industries to maintain sustainable
competitive advantage and reengineer from past
manufacturing center to innovative research &
development center.
Which resources of innovation supporting processes are
necessary to manage innovation in the knowledge
intensive industry like high tech industries after China’s
and Taiwan’s entry into the WTO?

How to develop a complete integrated innovation model
to reach above goals.
I. 3

Research Objective

In future, China may influence the world as a source of raw
materials, as an international manufacturing center, and as a
major importer and exporter of consumer products, capital
goods, and high technology. A new economic order in China
– the globalization of business – has both shaped and been
shaped by the advancements in knowledge and innovation
management that have improved the efficiency and
effectiveness between markets, manufacturing processing,
and resources. According to the best market place nearing
position and large volumes of high tech talent, Taiwan
should be changed from past manufacturing center to
innovative research & development center. This strategy
could help Taiwan and China to acquire win-win situation.
As one of the most important points of knowledge,
innovation organizations should embody the ability to create,
disseminate and transfer knowledge. Organizational
innovation should be a major prerequisite for other
innovations. This has special significance for innovation
organizations. However, there is an urgency to study the best
structure, management methods and functions of
organizations in order to establish a healthy research
atmosphere and create a new culture of innovation
organizations.
The main objective of the study is to provide a complete
and practical integrated model for high tech industries and
applying to cross strait (Chinese and Taiwan) markets. The
existing literature reveals very little systematic research in
this area from the knowledge-based perspective. With
continual innovation reforms, there are tremendous
opportunities to fundamentally improve the knowledgebased innovation theory and practice.
Therefore, firstly, this paper will examine the notion that
China’s and Taiwan’s entry into the WTO and their
innovation reforms in line with globalization and
digitalization have a significant impact on the entire system
of knowledge-based innovation management. Secondly, this
paper will critically investigate the supporting processes of
innovation management in China and Taiwan in the context
of their WTO entry, and puts forward exploratory ideas that
may assist in creating a blueprint for deepening China’s and
Taiwan’s innovation reforms and for supporting high
technology industrial continues innovation.
Finally, for reaching above goals, the study will develop
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an integrated innovation model to support internal and
external innovative processes for high tech industries
between China and Taiwan. The objectives of the study is to
provide a more complete and practical integrated innovation
model to link theory and practice for high tech industries and
applying to cross strait (Chinese and Taiwan) markets.

II. Literature Review
II. 1

Sources of Innovation

The foremost management consultant of our time, Peter F.
Drucker [52], promoted a provocative concept on how to
make a profit: "Because its purpose is to create a customer,
the business enterprise has two--and only two--basic
functions: marketing and innovation. Marketing and
innovation produce results: all the rest are 'costs'." He further
taught that bright ideas are the riskiest and least successful
source of innovative opportunities. Instead, he advised the
systematic, managed, purposeful and organized search for
changes and the systematic, managed, purposeful and
organized analysis of the opportunities such changes might
offer for innovation.
He said that to 'practice' innovation, we must be students
of change, and suggested monitoring seven sources for
innovation opportunities. Four of these lie within the
enterprise and are primarily visible to people within that
industry or service sector. Three involve changes outside the
enterprise or industry. Here is a list of the seven sources,
taken from his book, Innovation and Entrepreneurship:
Practice and Principles.
1. The unexpected. The unexpected success, failure or
outside event.
2. The incongruity-- between reality as it actually is and
reality as it is assumed to be or as it "ought to be."
3. Innovation based on process need.
4. Changes in industry structure or market structure that
catches everyone unawares.
5. Demographics-- population changes.
6. Changes in perception, mood and meaning.
7. New knowledge, both scientific and nonscientific.
John Stark Associates [35] in their innovation
management articles assumed innovation sources in the
future as follows (www.johnstark.com).
1.
2.
3.
4.
5.
6.
7.
8.
9.
II. 2

Customers' customers
The company's customers
In-house and external marketers
In-house and external R&D
The company's suppliers
The company's management
Engineering staff
Production workers
The company's competitors
Knowledge-based Innovation

Towards a knowledge-based theory of the firm
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Building on Polanyi [54] and Wittgenstein [70], Sveiby [63]
[64] defines knowledge as a capacity-to-act (which may or
may not be conscious).
Knowledge is dynamic, personal and distinctly different
from data (discrete, unstructured symbols) and information
(a medium for explicit communication). Since the dynamic
properties of knowledge are most important for managers,
the notion individual competence can be used as a fair
synonym to a capacity-to-act.
People use their capacity-to-act in order to create value
in mainly two directions; by transferring and converting
knowledge externally and internally to the organization. The
value grows each time a knowledge transfer or conversion
takes place. The strategy formulation issues are concerned
with how to utilize the leverage and how to avoid the
blockages that prevent sharing and conversion. Activities
that form the backbone of a knowledge-based strategy are to
be aimed at improving the capacity-to-act both inside and
outside the organization. (Karl-Erik Sveiby, 2001)
A knowledge-based theory for strategy formulation
It follows from the discussion above that strategy
formulation should start with the competence of people.
Inspired by McLuhan, Sveiby [45] [71] suggests that people
in organizations create external and internal structures in
order to express themselves. Most "things" in organizations
are such relationships, People in an organization can use
their competence to create value in mainly two directions:
externally or internally. The external structure family
consists of relationships with customers and suppliers and
the reputation (image) of the firm. The internal structure
consists of patents, concepts, models, and computer and
administrative systems. These are created by the employees
and are thus generally "owned" by the organization. The
structure is partly independent of individuals and some of it
remains even if a large number of the employees leave.
From an organizational viewpoint the knowledge has
effectively doubled. Knowledge shared is knowledge
doubled. The key to value creation lies in how effective
these communications and conversions are and the major
issue strategy for formulation is: how can the leverage be
used to create value for the firm? The value creation is
primarily determined by the tacit/explicit transfer of
knowledge between individuals and in the conversion of
knowledge from one type to another [50] as Figure 2-1.
Knowledge transfer between individuals tends to improve
competence of both individuals and teamwork tends to be a
team co-creation of knowledge. However, it helps strategy
formulation and action planning to distinguish directional
components of the activities. Since knowledge cannot be
managed the knowledge strategist looks at enabling [67]
activities rather than command-control activities.
According to above, we can distinguish knowledge
transfers, which create value for the organization. Enabling
activities that form the backbone of a knowledge strategy are
to be aimed at improving the capacity-to-act of people both
inside and outside the organization.
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The external transfer involves intangible relationships
with customers and suppliers and forms the basis for the
reputation (image) of the firm. Some of these relationships
can be converted into legal property such as trademarks and
brand names. The value of such intangible resources is
primarily influenced by how well the company solves its
customers' problems. The internal transfer relates to explicit
administrative processes, internal networks, organizational
culture and the competencies of individuals. [64]
Knowledge-based theories are the key to explain
determined firms' behaviours such as:
1.
2.
3.
4.
5.

Strategic alliances [32]; [37];
Mergers and acquisitions [6];
Firms' internationalisation [34];
Diversification [51]; or
Production plants' competitiveness [38].

The genesis of knowledge-based competition
Two intertwined strategic forces are compelling companies
to reconsider fundamental business assumptions. These are,
first, globalization and, second, digitization with
connectivity brought about by revolutions in information
processing, telecommunication (or infocom) and Internet
technologies. These two forces - more aggressive global
competition and accelerating technological change translate into competition that is increasingly knowledgebased. This increasingly knowledge-based nature of
competition is driving change in how value chains are being
managed within and across firms. Managers will certainly
have to augment their ability to manage diversity,
complexity and ambiguity in employee, supplier and
customer relationships in the New Economy.
The new management imperatives
Driven by these two forces, we are in the midst of an
economic transition from an era of competitive advantage
based on information to one based on knowledge creation.
Today, intangibles such as customer service, innovation,
speed, agility, etc. are more important than tangibles such as
equipment, materials and hardware. To survive in the
knowledge economy, new business models must be created,
because many business axioms of the old economy are no
longer applicable. Scarcity is a non-issue for digital assets.
As such, the competitive dynamics of digital products differ
greatly from that of physical products. In cyberspace, new
economies of scales and economies of scope prevail [36].
A firm's performance depends on how much its
managers can mobilize the knowledge resources individuals
and teams in its value chain and how well they can turn
these resources into activities that lead to value creation in
hyper-competitive markets. Challenges presented by the
knowledge economy make it necessary for organizations to
harness the competencies of its knowledge workers,
customers and suppliers, if sustainable competitive
advantage is to be achieved as figure 2-1. [36]
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Figure 2-1: New management imperatives Source: [36]

Josephine Chinying Lang, [36] argues that there are linkages
between aspects of the New Economy, including
globalization and digitization, knowledge generation and
competencies. Harnessing worker, customer and supplier
competencies within the context of knowledge-based
competition is the response called for.
The coming of globalized knowledge-based competition
demands that management must attend to its knowledge
workers, suppliers and customers in a new way. The real
value of information systems lies in connecting people to
people to enable them to share what expertise and
knowledge they have at the moment, given that cutting edge
knowledge is always changing. The solution is not to try to
warehouse everything your workers ever knew but to
connect questions to answers or to people who can help you
find answers.
II. 3

Knowledge and Innovation in High Tech Industry

The study chose Markusen et al.'s [42] definition of hightech, which is based on the percentage of high "human
capital" jobs in an industry. High human capital jobs include
engineers, technicians, scientists, mathematicians or some
combination thereof. By this definition, there are 100%
high-tech industries. One of the most important advantages
of this definition over others is that human skills highly
correlate with other indicators of "technological"
performance, such as R&D [4], stock of capital, information
intensity and, more importantly for the study, innovations.
In high tech manufacturing firms, the increasing
importance of innovation in which knowledge turns into the
main source of competitive advantage [47]. The importance
of knowledge as a source of competitive advantage is still
higher for those sectors on which innovations are being
continually developed [18]; [53]. Also, knowledge
management is crucial for successful launching of new
products [40] and for the innovation process [56]. Therefore,
organizations base competition on efficiency when acquiring
[50], transmitting and integrating [71] and applying [62]
knowledge.
Innovation in high tech firms is progressively turning
into a systematic process, especially for determined high
tech industries such as electronic products. Specific
departments for management of R&D activities are created.

Also, a higher contact with customers increases the role that
customers play in the innovation process [14]. Therefore,
both R&D departments and customers become the main
source of inputs for innovation.
However, innovation patterns in high tech
manufacturing is for organizational and process innovations,
The impossibility of patenting this kind of innovation and,
therefore, protecting the returns generated out of these
innovations shortens the life cycle of innovations
dramatically [3]. Hence, the innovation process must be
intensive because innovations are implemented and copied
at such a speed that continuous innovation efforts are
required to keep up with a determined degree of
differentiation in order to support the firm's strategy [68].
Today, economic competition has become increasingly
important in international commerce. High-tech dominates
economic competition. Governments around the world
realize that only by strengthening technological innovation,
possessing their own intellectual properties and grasping
high-tech resources can they take the initiative in economic
competition. So, technologically advanced countries adopt
various policies to protect their intellectual property rights.
They try to achieve a market monopoly through a
technology monopoly. It is spurring the public to place
greater value on knowledge-technological resources. They
realize that in the future world knowledge is the most
important basis for economic growth. A country's "capability
of creation, distribution and use of knowledge" will
become the core of its competitive power.
In knowledge-based hyper-competitive markets,
sustainability of competitive advantage will depend on a
firm's innovative capacity. The rapid creation and diffusion
of knowledge within and between firms have thus become a
top priority for management, because it is now recognized
that knowledge is the only real source of sustainable
competitive advantage. That is, a firm's performance
depends on how much its managers can mobilize the
knowledge resources of individuals and teams in its value
chain and how well they can turn these resources into
activities that lead to value creation in hyper-competitive
markets.
II. 4

Innovation Capacity Link between the Inside and
Outside
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Elson Szeto [22] assumed innovation capacity refers to a
continuous improvement of the overall capability of firms to
generate innovation for developing new products to meet
market needs (customer needs). The capacity can be
incrementally or radically increased through the
participation of activities that triggers the supply of
innovation resources and conversion of the resources as the
knowledge base of the firm in an interactive environment
[22]. The interaction is a process that provides stimulation to
the firm from external sources that may be convertible into
innovation resources.
Internally, a firm can further develop the innovation
impulse as resources and apply it to new product
development that will be turned into the knowledge base of a
firm if appropriate codification is systematically
implemented. Externally, inter-organizational network is an
environment for the interaction and activities such as joint
projects, collaborations or alliances for a specific R&D item
and may benefit the participants in various degrees.
"What is unique about the way Japanese companies
bring about continuous innovation is the linkage between the
outside and the inside. Knowledge that is accumulated from
the outside is shared widely within the organization, stored
as part of company's knowledge base, and utilized by those
engaged in developing new technologies and products" [50].
What "outside" environment is suitable for the
development of innovation capacity of firms? Elson Szeto
[22] assumed researchers of different perspectives still
debate whether innovation can be generated from within
firm hierarchy or from within a networked environment.
Studies from a network perspective [5]; [23]; [2], interorganizational network, becoming a new organization form,
provides different stimulation through the collaborative
activities with network members. Nohria and Ghoshal [49]
find that the hierarchical structure of the conventional
organization form was inadequate for the shift towards
customization of product development and global linkages
of product markets.
However, Drucker [20] suggests a systemic analysis of
the possible sources to maintain "purposeful innovation"
when entrepreneurs start their innovation processes within
their resources and Whitley [69] looks for the governance
systems that affect firm capabilities in performing various
activities. The fundamental issue is how these organizational
environments increase and support the firm's capacity of
innovation for the continuous improvement of
competitiveness, the answers is the internal and external
supporting processes of innovation which reviewed as below.
II. 5

The Internal Supporting Processes of Innovation

II. 5. 1 Knowledge Management and Innovation
The innovative efforts are the right consequence of the
investment in knowledge and knowledge workers. If KM is
positively influenced by the search of innovations, the
investments in the development of new knowledge may
propel companies into new business in more rewarding

markets.
Innovative efforts have to be strategically combined with
a competitive orientation and its consequent movements.
This combination depends vitally on the highest level of
individual knowledge and on its technological basis. Many
companies are taking into account that new technologies and
management approaches are changing the traditional
perspective of managing intellectual resources. Knowledge
acquisition, integration and application etc. knowledge
management approaches can facilitate innovation, besides,
we also need to consider competitors’ knowledge when
implement innovation. Improved techniques for knowledge
integration lead to higher innovation levels [16].
KM, then, is about harnessing the intellectual and social
capital of individuals in order to improve organizational
learning capabilities, recognizing that knowledge, and not
simply information, is the primary source of an
organization's innovative potential [43]; [10]. The objective
of KM can be to enhance exploitation (i.e. where existing
knowledge is captured, transferred and deployed in other
similar situations) or exploration (i.e. where knowledge is
shared and synthesized and new knowledge is created [39].
The purpose of exploitation is to reduce problems of
"reinventing the wheel" by using existing knowledge more
efficiently. Although this is important for innovation, it is
largely exploration through knowledge sharing that allows
the development of genuinely new approaches.
However, the growing emphasis on innovation through
"knowledge work" and "knowledge workers" and on the
leveraging of "knowledge assets" suggests that the need to
manage knowledge will endure as a core business concern,
even if the label may change [20]. This is not to say that
knowledge was ever insignificant - what is distinctive about
the current period is that knowledge now acts upon itself in
an accelerating spiral of innovation and change. Castells
[10] summarizes this shift:
What characterizes the current technological revolution
is not the centrality of knowledge and information but the
application of such knowledge and information to
knowledge generation and information processing/
communication devices, in a cumulative feedback loop
between innovation and the uses of innovation ... For the
first time in history, the human mind is a direct productive
force, not just a decisive element of a production system.
There are also clearly organizational trends which are
aligned to this focus on KM in innovation. In organizational
terms, the new "era" is typified by flatter structures,
debureaucratisation, decentralisation, and co-ordination
through increasing use of information and communication
technologies (ICT). However, as businesses are stretched
across time and space, reorganized along process or product
lines, and restructured around virtual teams, they lose
opportunities for innovation through the casual sharing of
knowledge and learning induced by physical proximity.
Gibbons [25] notes further that "modes of knowledge
production" are changing from the conventional disciplinary-based model, to a new model where knowledge is
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produced interactively at the point of application among
heterogeneous groups. In short, innovation processes are
becoming more interactive - more dependent on knowledge
which is widely distributed - therefore KM is increasingly
central. Although the term "KM" may ultimately become
another fad, the impetus for it is the profound problems
posed by new kinds of organization and innovation.
II. 5. 2

KM, Innovation and Competitiveness

KM and the formulation of competitive strategies
In what concerns dynamic organizations, KM is a valuable
strategic tool, because it can be a key resource for decision
making, mainly for the formulation of alternative strategies.
KM should be able to combine innovation efforts, updated
IT, and knowledge development in order to achieve a set of
capabilities to increase competitiveness. In fact, when this
combination is adequately managed, the company can
formulate competitive strategies, which integrate innovative
products and new technological weapons to face its
competitors [1].
In a fast-changing environment, the competitive
advantage of many companies is based on the decision to
exploit, to develop the power of knowledge development. To
find out and exploit opportunities, companies need to
establish the main orientations of KM in order to enlarge
their growing possibilities based on innovation and
competitiveness. If a firm is entirely aware of the vital
importance of these factors, management decisions have to
consider a complex background where the knowledge of the
clients' needs and preferences and the competitors' strategies
is decisively important. Practically, this means that a market
orientation includes the concept of competitive orientation
[61]; [17]. These considerations are already known and well
accepted, but we need to extract from them the logical
consequences. A competitive decision should be based on a
wide and quite firm support, which shall integrate the
different relationships among several types of knowledge.
As a consequence, a comprehensive knowledge is the vital
ground where competitiveness should be built.
II. 5. 3

Technology Innovation

In a study of 200 firms within the Norwegian IT sector,
Johannessen, Olaisen, Bjørn [33] found that focusing on the
use of IT might be a promising route for studying the
relationship between IT and successful innovations, and
between IT and performance. They also found a number of
trade-offs between the various performance measures and
between successful innovations and performance. Although
they were able to find positive effects of IT they argue in
favor of developing an information and a knowledge
strategy prior to developing an IT strategy. Therefore, IT is
only can be an enabler for innovation.
II. 6

Managing and Organizing Innovation

Based on in-depth interviews of 32 CEOs and top executives
in leading European organizations, 40 people known
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internationally for their ability to achieve and maintain a
position among the top performers in their fields, and a "best
practice study" of five leading international companies.
Johannessen, Olaisen, Bjørn [33] in their innovation study
pointed out, there are four entities: 1. Focus 2. Mastery 3.
Intensity 4. Integrity in the management level, and four
elements: 1. Process 2. Relationship 3. Commitment 4.
Belonging in the organizing level. They have argued that
creating the innovation-led company may represent a viable
solution for coping with the turbulence and complexity of
the knowledge economy. In doing so, it needs to focus both
on the level of management and on the level of organising.
II. 7

The External Supporting Processes of Innovation

II. 7. 1

Inter-Organizational Network

Flows of knowledge on customers' needs increase the firm's
degree of innovation. Need and experiences of customer is
the most important source of innovation. Externally, interorganizational network is an environment for the interaction
and activities such as joint projects, collaborations or
alliances for a specific R&D item and may benefit the
participants in various degrees. When thinking of marketing
knowledge, one should think of things such as competition,
suppliers, customers, markets, target groups, consumers,
clients, users, interested parties, sales, after sales, trade and
distribution and relation management. [16]
Knowledge that is accumulated from the outside is
shared widely within the organization, stored as part of
company's knowledge base, and utilized by those engaged in
developing new technologies and products" [50]. What
"outside" environment is suitable for the development of
innovation capacity of firms? Studies from a network
perspective [5]; [23]; [2], inter-organizational network,
becoming a new organization form, provides different
stimulation through the collaborative activities with network
members. The fundamental issue is how these organizational
environments increase the firm's capacity of innovation for
the continuous improvement of competitiveness.
II. 7. 2

Innovation Network

Innovation processes in a knowledge-based perspective
Due to the increased complexity of modern innovation
processes a firm has to master a great number of different
knowledge fields. In order to have the necessary access to
external knowledge sources, firms, besides their specific
competencies, have to provide for an additional broad
knowledge base, the so-called absorptive capacity [11]; [8]
or receiver competence [21] which allows them to flexibly
react on external developments and external knowledge. In
the computer industry, for example, the disciplines involved
in the innovation process may range from solid state physics
to mathematics, and from language theory to management
science. So-called go-it-alone strategies or conservative
strategies which mean that a firm relies only on its own
R&D endeavours, cannot be successful in such a complex
environment. Because of the systemic character [31] of
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present-day
technological
solutions,
technological
development necessarily becomes a complex interactive
process involving many different ideas, and their specific
interrelationships.
Innovation networks in the knowledge-based approach
Obviously, the above characterisation of innovation
processes has significant impacts on the analysis of
innovation networks. These networks need to be understood
not only in terms of transaction costs considerations, but also
in the terms of learning, path dependencies, technological
opportunities, and complementary assets. Networks do not
only influence the co-ordination of resources but also insert
a significant impact on their creation. This has to be seen in
a twofold perspective: First, the pooling of different
competencies in the network of firms of course enhances
this process of resource creation by exploiting
complementary effects. However, additionally, the cooperation in networks also creates a real surplus or synergy
in this process [7].
In this light networks represent a mechanism for
innovation diffusion through collaboration and the
interactive relationship becomes not only a co-ordination
device to create resources, but an essential enabling factor of
technical progress [72]. Here it is not enough just to know
what others are doing, but the firms also need to know how
the respective technologies function and work together. And
to support this inter-firm learning of often long-range
cumulative, tacit and local know-how a stable and long
lasting collaborative environment is necessary. This way
innovation networks offer a possibility to overcome the
restrictions of the irreversibilities and instead build on
different specific knowledge-bases. With the fusion of
different technological capabilities the exploration of new
opportunities becomes possible - the cross-fertilization
effects. In this respect, the essential dynamic properties of
innovation networks become obvious.
Besides this creation of new so-called extensive
opportunities [12] which constitutes the synergetic or surplus
effect of innovation networks, above also the
complementary effects were mentioned. In this respect, it is
helpful to recall that the variety of assets and competencies
which a firm needs access to in order to successfully
commercialise a new technology is likely to be quite large
even for only modest complex technologies [66]. Here,
innovation networks show to be a promising alternative coordination mechanism which allows firm to have access to
the complementary assets, which otherwise have to be built
up alone - an extremely expansive and time-consuming
endeavour, confronting at least small and medium sized
firms with often insurmountable difficulties.
Successful innovation requires complex forms of
business organisation. Innovating organisations must form
linkages to others, upstream and downstream, lateral and
horizontal. Advanced technological systems do not, and
cannot, get created in splendid isolation. The communication
and co-ordination requirements are often stupendous, and in
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practice the price system alone does not suffice to achieve
the necessary co-ordination [66]. Innovation networks
represent such a flexible organisational device.
In summary, there are three major implications within
the knowledge-based approach innovation networks: 1.
Through accelerating and supporting the diffusion of new
technological know-how, they are seen as an important coordination device enabling and supporting inter-firm
learning. 2. The exploitation of complementarities becomes
possible within innovation networks, which is a crucial
prerequisite to master modern technological solutions
characterised by complexity and a multitude of involved
knowledge fields. 3. Through the amalgamation of different
technological competencies, innovation networks constitute
an organisational setting which opens the possibility of the
exploration of synergies. By this, innovation processes are
fed with new extensive technological opportunities, which
otherwise would not exist, or whose existence would at least
be delayed.
Functions and forms of innovation networks
National and regional systems of innovation
An important strand of literature focuses from a national
angle on the institutional setting within which innovation
processes and the specific interactions between the different
actors involved take place. They coined the notions of
national systems of innovation [41]; [48] and development
blocs [15]; [9].
Formal and informal networks
The design of a specific innovation network can vary on a
spectrum between formal contractual agreements and
loosely coupled informal networks. Freeman [24], by
surveying the empirical literature states:
Although rarely measured systematically, informal
networks appeared to be most important. Multiple sources of
information and pluralistic patterns of collaboration were
the rule rather the exception.
In this respect, following Hakanson [28], also a dynamic
component exerts influence: with an increasing duration of
formal R&D co-operative relationships, they mutate to
informal relationships as mutual trust and confidence
between the partners is built up.
II. 7. 3

E-knowledge Networks

The universal adoption of the Internet has created the
opportunity for firms and other organizations to establish
collaborative networks of partners, with whom they may
exchange strategic knowledge in order to achieve mutually
beneficial objectives. This electronic commerce knowledge
can be termed "e-knowledge" [29]. These "e-knowledge
networks" could not have existed just a few short years ago
because there was no widely-accepted platform for
continuous and unattended exchange of information and
knowledge about markets, customers, demand, inventories,
and so forth. Today, such collaborative networks are

A KNOWLEDGE-BASED INNOVATION FOR HIGH TECHNOLOGY INDUSTRIES AND APPLYING TO CROSS STRAIT MARKETPLACES

evolving in every economic sector in support of business-toconsumer commerce, business-to-business commerce,
government-to-citizen interactivity, peer-to-peer exchanges,
and internal connectivity through intranets [27]; [44] The
technology of the Internet has become the greatest enabler of
knowledge exchange within and between companies!
E-knowledge networks combine the positive benefits of
knowledge management (KM) systems with those of interorganizational systems (IOS). They also address some of the
pitfalls of each, creating a powerful driver for advancing
organizational objectives. Merrill, Ravi, Vijayan, [46]
highlights some of the characteristics of e-knowledge
networks. When firms engage in e-knowledge networks,
they are able to share valuable knowledge, often created
with emerging automated technologies such as data mining
and intelligent agents, with their strategic partners, thereby
enabling improved organizational effectiveness. Furthermore,
entirely new business models are facilitated with the
development and adoption of certain newer e-knowledge
networks. Many of these emerging networks are
characterized by automated exchange of rich customer
knowledge by unattended computer systems, programmed to
capture and evaluate knowledge with data mining algorithms,
share it with strategic allies, and direct the operation of key
interactive processes.
The keys to success in this evolving new economy are
situational awareness and flexibility. These goals can be
achieved by implementing electronic systems that generate
immediate (real-time) knowledge about internal functions
and processes, about customers and markets, about strategic
partners, and about supply chain partners - suppliers,
vendors, dealers and distributors. Such systems allow firms
to be dynamic and flexible, thereby allowing rapid changes
in their strategies and activities. Firms can use this
knowledge to create new internal and external structures and
relationships, leading to further improvements in knowledge,
which leads to continuous strategy improvements.
Merrill, Ravi, Vijayan, [46] highlight the exchange of
information and knowledge between e-knowledge network
partners that are altering the implementation of B2B supply
chain practices. These partners, in many cases, are altering
their procurement practices to leverage the benefits of rich
knowledge exchange for long-term success. They suggest
that as the Internet expands its reach, along with ubiquitous
and often automated information sharing capabilities, the
ability to create knowledge-based networks of partners will
be critical to maintaining competitive advantage. Firms will
learn to rely on strategic partners for both core and
peripheral functions, and will outsource significant
processes to organizations who specialize in such functions
and activities.
II. 8
II. 8. 1

The Innovation Supply Chain
What is Innovation Supply Chain?

According the definition by Sciquest Company [60], the
innovation supply chain is a methodology used to efficiently

573

integrate suppliers and research-intensive organization to
ensure materials and information are made accessible and
distributed at the right qualities, to the right locations, at the
right time, in order to speed the process of innovation,
reduce costs and improve quality. The ISC provide a
framework for a seamless, streamlined approach to planning,
sourcing and delivering products, As in manufacturing,
optimizing the ISC is critical to maximizing throughout and
enabling flexibility. ISC introduces intellectual capital,
information management and regulatory compliance into
tradition supply chain methodology. (www.sciquest.com)
II. 8. 2

How to Achieve the Goal of a Well-Managed
Consumer Experience

The innovation supply chain
It is getting harder and harder to satisfy consumers in mature
markets like C&EE (Consumer & Electronic Equipment)
products, high tech manufacturing margins are being
squeezed and competition on price is no longer a valid
strategy. Increasingly, across many markets, the driving
purchase criterion is the consumer’s expectation of the
overall experience a product will deliver. Those that do not
offer a clearly differentiated experience risk being valued as
commodities. A more effective strategy for manufacturers is
to not only benchmark on price, or even command a small
premium but also differentiates on the basis of consumer
experience. In other words, behave like a successful service
company. [26]
The use of outside supply may enhance an organization’s
ability, this focus on consumer experiences represents the
ultimate challenge for manufacturers. New products are
delivered into the economy by teams of professionals from
different disciplines. In some of these - marketing and sales,
for example - the knowledge focus is clearly on the
consumer. In other disciplines - technical and creative in
particular - the knowledge focus tends to be inward, that is,
towards the specification of the product.
In the debate, poor knowledge flow, and entrenched unidisciplinary attitudes emerge as the main barriers to the
creation of better - higher margin - products brought to
market in the shortest possible time. Shared goals, leading to
collaborative effort and planning, seem to be the key to
achieving reliable products with good functionality at a
realistic price. However, to achieve the goal of a wellmanaged consumer experience a much higher level of
knowledge transfer is needed, between consumer-facing
disciplines such as marketing and design towards delivery
disciplines such as engineering and manufacturing [26].
To achieve this higher level of integration, the
innovation process needs to be seen as a knowledge supply
chain - whose efficiency is measured by the extent to which
a vision of the target experiences reaches each link in the
chain. In parallel, other factors, such as intense price
competition, are working to make integration even harder.
To achieve maximum efficiency, professionals in different
disciplines tend more and more to work for different
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companies, often in different countries or on different
continents. Commercial and cultural barriers abound.
Information technology is helping information flow and is a
parallel catalyst for change in the innovation process.
However, to achieve any effective change, current
underlying attitudes need to be understood and altered if
they present an obstacle to progress. [26]
In practice, Gus Desbarats [26] assumed a framework
namely “The Innovation Supply Chain” as follows:
The problems involved when marketing to consumers in
mature markets. Emphasises the need to build a direct
knowledge of their consumers and to differentiate the
service, product and brand from those of competitors.
Asserts that small, distinct service experiences will combine
to create a strong overriding impression of quality and value,
and this mechanism is the foundation of achieving a strong
brand. However, to be achieved in practice, these service
targets need to be understood and communicated clearly up
and down the innovation supply chain. This involves full cooperation between marketers, designers, manufacturers and
distributors.
II. 8. 3 The Elements of ISC
In recent years, innovation supply chain (ISC) has attracted
increasing attention as a comparatively mature organizational innovation mode, and this concept is still developing.
The `ISC', has now become a common phrase in daily
business life, similar corporations temporality joining
together into meta-enterprises, and that of manufacturers,
suppliers, distributors and even customers linking together in
an enduring relationship built on mutual trust [26]. The
innovation revolution is the defining business transformation
of our generation." The Taiwan Economic Daily [65] held
that though ISC can deal with production, sales, design,
finance and other functions, enterprises have no such
internal organization to carry out these functions. That is to
say, the enterprise will not relinquish its key functions.
Concerning the rest of the company's functions, due to
limited resources and insufficient competitiveness, the
enterprise must become a virtual company.
It must use every means to borrow strength from outside
to increase its competitive edge. The target of this borrowed
strength might be the upstream suppliers or the competition
or the customer. Whatever the form, the guiding principles
of ISC are to break the limitations of enterprises and extend
the scope of the entity by using a strategy called "integration
of external resources". This is a break from the former
strategy - "selection of internal resources". In general, ISC is
a type of dynamic union to respond quickly to market
changes. There are 7 elements of ISC as follows [26].
1. The age of collaborative innovation
2. A necessary environment to integrate intellect through
various fields for co-operative and inter-organization
innovation organizations
3. The era of the knowledge economy, and the age of
breaking the boundaries of the old research system
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4. The flexible organization to facilitate free flow
5. A collective body to encourage people to learn from each
other and share common knowledge
6. A parallel network-type organization and the new concept
of "leadership"
7. Combination of relaxing environment and team spirit.
II. 8. 4

Summary

What needs to change and how each discipline helps the
collective to deliver better consumer experiences? By
examining attitudes along the innovation supply chain, we
can see the use of outside supply may enhance an
organization's ability to provide a wider product range and to
diversify. Quinn et al., [57] pointed out: “Focusing on a
narrower range of activities may allow core activities to be
more easily levered to achieve a wider product range”. In
addition, the study proposed: “the total investment required
to enter a new business area can be reduced and there can be
easier achievement of optimum performance”. Suppliers and
collaborating partners can assist the innovation process
through access to technologies, skills or information [19];
and through providing complementary expertise improve the
speed to market of new product developments. In brief, an
ISC meets the needs of innovation. It is the inevitable trend
of social development.

III.

Methodology

First of all, the study through literature review to develop a
research framework. Secondly, the study through case
studies to develop a more complete and practical integrated
model and six researches propositions for practitioners of
high tech industries and future researchers.
The data collection was through analysis of secondary
data and interviews. The study interviews with top and
middle level of directors who are related to innovation and
knowledge management in 5 high tech industries. The
interview questionnaires are sent out about 20, the response
rate is 85%. The interview questionnaires are designed by
informal and semi-structure, before send out to these high
tech industries, the study have sent out interview
questionnaires for pre-test to someone who are related with
innovation and knowledge industries.
In summary, the study through literature review to
construct a research framework, base on it, the study
developed case studies to examine advantage and
disadvantage of theories and constructed a more complete
and practical model to link theories and practices for high
tech industrial innovation.

IV.

Case Studies and Discussion

IV. 1

Challenge 2008 - National Development Plan in
Taiwan
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After joint in WTO and for the new century, current
problems facing Taiwan as below:
z
z
z
z
z
z
z
z

Global competition
Competition in the global economy growing more
intense
Global industrial chains being recognized
Countries competing for talent and funds
Mainland China's magnetic effect
Cheap labor and land
Vast market and preferential investment measures,
luring global capital and technology, and creating
industry clustering effects.
Proposed ASEAN+3 FTA, accelerating the economic
integration of China and East Asia.

Therefore, the Executive Yuan formally approved the
National Development Plans for the new century on 9, May,
2004, which calls for a total investment of NT$2.6 trillion
over six years in the overall upgrading of Taiwan's living as
well as investment and operating environments. The plan to
develop a knowledge-based economy in Taiwan. This
blueprint for socioeconomic development, with an equal
emphasis on knowledge and innovation, economy and
culture contains 10 key projects. The study reviews the goals
and strategies of which are described below [13]:
．Cultivation of E-Generation Manpower
．Establishment of a Base for Innovation and R&D
．Heightening of Industrial Value
．Construction of e-Taiwan
．Development of Operations Headquarters
Four major investments: Personnel, R&D and innovation,
global logistics channels, living environment
Challenge Goals: Taiwan World No. 1 in 15 products or
technologies, Doubling of tourist arrivals, R&D spending
equal to 3% of GDP, Reduction of unemployment to under
4%, Economic growth rate above 5%, More than 6 million
broadband households, Creation of 700,000 job
opportunities. (http://www.cepd.gov.tw/service/board/coundev.htm.)
According to above background, motivation and the
national development plan, in practice, the study adopts case
studies to examine advantage and disadvantage of the
integrated model (figure 2-4). After modification, the study
constructed a more complete and practical integrated model
to link theories and practices for high tech industrial
innovation. Finally, the study developed six research
propositions for practitioners and future researchers. The
study summarizes the results of case studies, interviews and
discussion as follows.
SWOT analysis
For comparing and finding out the advantage and
disadvantage for these case studies, the study utilizes SWOT
to analyze five cases: TK E-Business Corporation, SOYO
Corporation, ELSA Technology, Radiant Innovation
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company and Global View Corporation as table 4-1 to 4-5.
The results of interviews
The study summarized the results of interviews for case
studies as follows:
1. All of firms for these case studies are knowledge-based
companies.
2. All of firms for these case studies use technology
innovation.
3. All of firms for these case studies are high technology
industries.
4. All of f firms or these case studies are cross-strait
(multinational) corporations.
5. All of firms for these case studies implement knowledge
management and innovation orientation.
6. Some of firms for these case studies implement e-supply
chain or knowledge (innovation) supply chain.
7. The ISC could guarantee reliability, flexibility, and
scalability. ISC also can help high tech industries to get
inter-connected with all relevant parties in the commerce
process and extend the reach of business to the global
market.
8. All of these firms throughout the world have developed
international operation strategies to establish a worldwide
production, distribution, and marketing network.
9. A new economic order in China and Taiwan– the
globalization of business – has both shaped and been shaped
by the advancements in knowledge and innovation
management that have improved the efficiency and
effectiveness between markets, manufacturing processing,
and resources.
10. China’s unprecedented economic growth and
globalization have strained its knowledge-economy and
innovation infrastructure to the limit.
11. Knowledge-based innovation – the movement of
technology, people, processes and information – has a
significant impact on a society’s standard of living. And the
standard between China and Taiwan is less and less.
12. A typical "innovation (knowledge) supply chain" may
involve a variety of stages that include knowledge suppliers,
manufacturers, wholesalers, distributors, retailers and
customers. Innovation refers to the knowledge, and the
management of the movement of knowledge and
information, from one place to another as they make their
ways from the beginning of the innovation (knowledge)
supply chain to the customers' hands.
13. Efficient innovation management involves a successful
integration of knowledge and technology that facilitates the
innovative processes of products to the consumers at the
right time and right place in accordance with consumer
needs. The demand for higher quality innovative
management is growing tremendously.
14. If foreign companies encounter too many innovative
problems and barriers in China, to the extent that the total
costs of utilizing China as a manufacturing base become too
high when compared with other nations, then China will be
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excluded from a foreign firm’s global manufacturing
network.
15. The innovation barriers identified in the interviews and
case studies include high innovation costs, lack of
knowledge integration and innovation infrastructure, the
monopolistic nature of innovation management, and the poor
quality of knowledge and information flow.
16. These obstacles have been recognized as the most
common barriers that foreign and local firms have
encountered in China. The integrated innovation model
constructed from the case studies aimed at identifying
innovation barriers and the solutions to those barriers from a
knowledge-based perspective. The knowledge/innovation
gaps should be filled in to map a more comprehensive
picture of the proposition.
IV. 2

Discussion

IV. 2. 1

Knowledge Based Innovation for High Tech
Industry to Fit Global Competition

Many firms throughout the world have developed
international operation strategies to establish a worldwide
production, distribution, and marketing network under the
intensification of global competition. Fast economic growth,
low labor costs, and a potentially huge domestic market have
all led to significant increases in foreign investment in
Mainland China as investments in manufacturing in China
are frequently made due to the strategic benefits that they
can bring. In near future, China may influence the world as a
source of raw materials and an international manufacturing
center. Moreover, as a major importer and exporter of
consumer products, capital goods, and high technology.
The globalization of business – a new economic order in
China has both shaped and been shaped by the
advancements in knowledge and innovation management
that have improved the efficiency and effectiveness between
markets, manufacturing processing, and resources. China’s
unprecedented economic growth and globalization have
strained
its
knowledge-economy
and
innovation
infrastructure to the limit. Knowledge-based innovation –
the movement of technology, people, processes and
information – has a significant impact on a society’s
standard of living. The innovative process affects every
sphere of human activity and business strategy.
Efficient innovation management involves a successful
integration of knowledge and technology that facilitates the
innovative processes of products to the consumers at the
right time and right place in accordance with consumer
needs. As an increasing number of foreign manufacturers are
establishing joint ventures in China, the demand for higher
quality innovative management is growing tremendously.
The reason for this growth in demand is simple: if foreign
companies encounter too many innovative problems and
barriers in China, to the extent that the total costs of utilizing
China as a manufacturing base become too high when
compared with other nations, then China will be excluded
from a foreign firm’s global manufacturing network.

The innovation barriers identified in the study include
high innovation costs, lack of knowledge integration and
innovation infrastructure, the monopolistic nature of
innovation management, and the poor quality of knowledge
and information flow. These obstacles have been recognized
as the most common barriers that foreign and local firms
have encountered in China. The frameworks constructed
from the literature review suggest that little research has
been aimed at identifying innovation barriers and the
solutions to those barriers from a knowledge-based
perspective. The knowledge/innovation gaps should be filled
in to map a more comprehensive picture of the proposition.
The study through case studies, SWOT analysis and
interviews to propose a solution includes knowledge
innovation, integrating internal and external processes for
supporting innovation to fill the knowledge/innovation gaps
and to map a more comprehensive picture of the proposition.
IV. 2. 2

The Greatest Challenge and the Long-term
Influence

There should be two aspects: the information condition
based an electronic network and human relationships based
on people and organizations in a complete foundation for the
development of society, economy and technology should
have. It is necessary for ISC systems to assist in the forming
and improving of the latter basic aspect.
Changing a mindset is the greatest challenge. China has
not yet formed the mechanism to invest in "men". Most
people cannot accept the concept of ISC. When you talk
about "virtual" organizations, many people, including those
who are for so-called organizational innovation and advocate
the concept of "advanced organizations", still pay first
attention to the organizational scale, administrative ranks
and the power and right. Their immediate consideration is
not how many results that users or markets will adopt.
IV. 2. 3

Towards the Sixth-generation Innovation
Process

The innovation supply chain is a methodology used to
efficiently integrate suppliers and research-intensive
organization to ensure materials and information are made
accessible and distributed at the right qualities, to the right
locations, at the right time, in order to speed the process of
innovation, reduce costs and improve quality. The ISC
provide a framework for a seamless, streamlined approach to
planning, sourcing and delivering products, As in
manufacturing, optimizing the ISC is critical to maximizing
throughout and enabling flexibility.
In short, the study proposed a distinct from the 5G
innovation process [59], to summarizes the key aspects of
the process for ISC and assumed a new KISC (knowledge
based innovation supply chain) towards the sixth-generation
innovation processes as follows:
z

Integration (inside and outside innovation sources;
virtual and physical; technology and knowledge; supply
chain members; managing and organizing)
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z
z
z
z
z
z
z

Flexibility (organizational structures; decision making)
Networking (inter-organization; innovation and eknowledge networks)
Cooperation and collaboration
Quick response (Efficiency and effectiveness); real
time information and knowledge processing
Stability (information and products)
Maximizing satisfaction (products and services)
Minimizing cost (processes cost and communication
cost)

V. An Integrative Knowledge Based
Innovation Model for High Tech Industries
According above literature review, content analysis, case
studies and discussions. The study develops an integrative
knowledge based innovation model for high technology
industries to fit the objectives of the study as Figure 5-1, and
describe as follows.
The study integrated customer needs, knowledge-based
and innovation networks related theories into a more
complete and practical model for high technology industries.
Customers (markets) needs are the most important
innovation sources, according to customer (markets) needs
and knowledge, high tech industries could develop
innovation capacity. The core of the model is innovation
capacity (supporting by internal and external processes). If
high tech industries want to reach sustainable competitive
advantage through innovation, it is necessary to integrate
internal and external innovation supporting processes due to
markets (customers) needs and finally through KISC
(knowledge based innovation supply chain) to reach
continue innovation and create sustainable competitive
advantage for high tech industries.
V. 1 Knowledge Based Innovation Supply Chain (KISC)
KISC gathers people from different fields and technological
backgrounds and organizes teams according to specific goals
and systems to create superior environments for interorganization innovation and integration of knowledge and
intellect. For creating a more flexible, versatile, faster and
robust innovation organization, the study integrated and
presented an knowledge based innovation supply chain
(KISC) model for integrating and determining innovative
supporting process in high tech industries and applying to
cross strait (Chinese and Taiwan) marketplace. High
technology industries should use KISC perspective for easy
and innovative knowledge sharing and flowing.
A new KISC (knowledge based innovation supply chain)
as follows:
z
z
z

Integration (inside and outside innovation sources;
virtual and physical; technology and knowledge;
supply chain members; managing and organizing)
Flexibility (organizational structures; decision making)
Networking (inter-organization; innovation and eknowledge networks)

z
z
z
z
z
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Cooperation and collaboration
Quick response (Efficiency and effectiveness); Parallel
(real time) information processing
Stability (information and products)
Maximizing satisfaction (products and services)
Minimizing cost (processes cost)

V. 2 Research Propositions of the Study
According this integrated innovation model, the study to
integrate internal and external innovation processes, and
through ISC to make corporate innovation capacity to reach
real performances and to reach sustainable competitive
advantage. Also, the study proposed one main research
proposition and six sub research propositions for future
researchers as follows:
RP: High tech industries increase innovation capacity
and reach sustainable competitive advantage through linking
corporate internal and external innovative supporting
processes.
P1: High tech industries according to sources and flows
of knowledge on customers' needs to increase the firm's
innovation capacity.
P2: High tech industries improve techniques for
knowledge management and use technology innovation can
lead to higher innovation levels.
P3: High tech industries use managing & organizing
approaches can lead to higher innovation levels.
P4: High tech industries apply cooperative innovation
with suppliers, customers and partners to increase innovation
capacity and lead to higher innovation levels.
P5: High tech industries apply KISC to cooperate with
supply chain members, to cultivate innovation capacity and
to integrate internal and external supporting process of
innovation
P6: High tech industries combine internal and external
supporting innovation processes to lead to innovation
capacity and through KISC to reach sustainable competitive
advantage.

VI.

Conclusions

Under knowledge economy, which management approaches
and technologies are necessary to support innovation in the
knowledge intensive industry especially are high technology
industries? It’s necessary to integrate internal and external
supporting innovative processes for high technology
industries. The core is innovation capacities for reaching
continue innovation, Internal supporting processes include
the knowledge management & technology innovation and
Managing & organizing innovation, external supporting
processes include knowledge from customers, suppliers,
partners and competitors and cooperative innovation.
Knowledge management plays a fundamental role when
managing processes innovation efforts. Process innovations
remain a source of competitive advantage in the market for
short periods of time. Knowledge management policies are
the main drivers of process innovation. Design of new
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processes innovation delivery system must take into account
possible customers' behaviors and perceptions. Therefore,
the more flexible and versatile knowledge management
policies are, the faster and more robust innovation efforts are.
For creating a more flexible, versatile, faster and robust
innovation organization, the study presented a knowledge
based innovation supply chain (KISC) model for
determining innovative supporting process in high tech
industries and applying to cross strait (Chinese and Taiwan)
marketplace. Such a model is developed under the
knowledge-based theory lens. High technology industries
should use KISC perspective for easy and innovative
knowledge sharing. The study examines the notion that
China’s and Taiwan’s entry into the WTO and its innovation
reforms in line with globalization have a significant impact
on the entire system of knowledge-based innovation
management.
The study describes a complete and practical integrated
innovation model. Such a model is developed under the
knowledge-based theory lens. So, knowledge flows and
knowledge integration capabilities of the organization’s
members are considered as crucial for the innovation
processes to be successfully implemented. Final conclusions
consider customers (markets) needs as the most important
sources of innovation. And to integrate internal supporting
innovation processes (knowledge management &
technological innovation and Managing & organizing
innovation) and external supporting innovation processes
(knowledge and innovation from suppliers, partners,
competitors and customers) and cooperative innovation as
the main impellers of high technology industrial innovation.
According this integrated innovation model, the study
proposed one main research proposition and six sub research
propositions for future researchers and practitioners.
Whether which kinds of innovation are based on knowledge
and people (knowledge workers). The winning companies of
this decade will be those which provide their people with the
best weapons with which to compete, that are knowledge
and innovation. The results of the study will benefit not only
the construction of knowledge based innovation framework,
but also the business model transformation of competitive
advantage.

References
[1]. Alberto Carneiro, How does knowledge management influence inn
ovation and competitiveness? Journal of Knowledge Management,
Volume 4 Number 2, pp. 87-98, 2000.
[2]. Alter, C, Hage, J, Organizations Working Together, Sage Publicat
ions, Newbury Park, CA., 1993.
[3]. Barras, R., Interactive innovation in financial and business service
s: the vanguard of the service revolution, Research Policy, 19, 3,
215-37, 1990.
[4]. Berman, E., Bound, J., Grillinches, Z., Changes in the demand fo
r skilled labor within US manufacturing: evidence from the Annu
al Survey of Manufacturers, Quarterly Journal of Economics, 109,
367-97, 1994.
[5]. Biemans, W.G, Managing Innovation within Networks, Routledge,
London, 1992.

CHEN TE FU

[6]. Bresman, H., Birkinshaw, J., Nobel, R., "Knowledge transfer in i
nternational acquisitions", Journal of International Business Studie
s, 30, 3, 439-62, 1999.
[7]. Brousseau, R., L'Economie des Contrats; Technologies de l'Inform
ation et Coordination Interentreprises, press universitaires de Fran
ce, Paris, 1993.
[8]. Cantner, U., Pyka, A., "Absorbing technological spillovers, simula
tions in an evolutionary framework", Industrial and Corporate Ch
ange, 7, 1998.
[9]. Carlsson, B., Stankiewicz, R., "On the nature, function and comp
osition of technological systems", Journal of Evolutionary Econo
mics, 1, 93-118, 1991.
[10]. Castells, M., The Rise of the Network Society, Blackwell, Oxfor
d, 1996.
[11]. Cohen, W.M., Levinthal D., "Innovation and learning: the two fa
ces of R&D", The Economic Journal, 99, 569-96, 1989.
[12]. Coombs, R., "Technological opportunities and industrial organizati
on", Dosi, G., Freeman, C., Nelson, R., Silverberg, G., Soete, L.,
Technical Change and Economic Theory, Pinter Publishers, Lond
on, 1988.
[13]. Council for Economic Planning and Development, Challenge 200
8 - National Development Plan in Taiwan, Executive Yuan Taiw
an ROC, 2002.
[14]. Czepiel, J., Solomon, M., Surprenant, C., The Service Encounter,
Lexington, 1985.
[15]. Dahmen, E., "Development blocks in industrial economics", Carls
son, B., Industrial Dynamics, Kluwer Academic Publishers, Dodre
cht, 1989.
[16]. Daniel, Luis M., Determinants of innovation through a knowledg
e-based theory lens, Industrial Management & Data Systems, Vol
ume 102 Number 5, pp. 289-296, 2002.
[17]. Day, G.S, "The capabilities of market-driven organization", Journa
l of Marketing, 58, 37-52, 1994.
[18]. Decarolis, D.M., Deeds, D.L., The impact of stocks and flows of
organizational knowledge on firm performance: an empirical inv
estigation of the biotechnology industry, Strategic Management Jo
urnal, 20, 953-68, 1999.
[19]. Dodgson, M., Learning, trust and technological collaboration, Hu
man Relations, 46, 77-95, 1993.
[20]. Drucker, P.F, Innovation and Entrepreneurship: Practice and Princ
iples, Butterworth Heinemann, Oxford, 1994.
[21]. Eliasson, G., "The firm as a competent team", Journal of Econo
mic Behaviour and Organization, 19, 273-98, 1990.
[22]. Elson Szeto, Innovation capacity: working towards a mechanism f
or improving innovation within an inter-organizational network, T
he TQM Magazine, Volume 12 Number 2, pp. 149-158, 2000.
[23]. Forsgren, M, Johanson, J, Managing Networks in International Bu
siness, Gordon and Breach, Paris, 1992.
[24]. Freeman, C., "Networks of innovators, a synthesis of research iss
ues", Research Policy, 20, 499-514, 1991.
[25]. Gibbons, M., The New Production of Knowledge: The Dynamics
of Science and Research in Contemporary Societies, Sage, Lond
on, 1994.
[26]. Gus Desbarats, The innovation supply chain, Supply Chain Mana
gement, Volume 4 Number 1, pp. 7-10, 1999.
[27]. Hackney, R, Burn, J., Dhillon, G, "SPECS: a new approach to st
rategic planning for e-commerce systems", Proceedings of the A
mericas Conference on Information Systems, 843-7, 2000.
[28]. Hakanson, H., Corporate Technological Behaviour: Cooperation an
d Networks, Routledge, London, 1989.
[29]. Holsapple, C.W, Singh, M., "From e-commerce to e-knowledge",
Proceedings of the Americas Conference on Information Systems,
901-04, 2000.
[30]. IBM (International Business Machines), "Lotus notes: an overvie
w", http://www.lotus.com/core/content.htm, 1-12, 1998.
[31]. Imai, K., Baba, Y., "Systemic innovation and cross-border networ
ks, transcending markets and hierachies to create a new techno-e
conomic system", Technology and Productivity: the Challenge for
Economic Policy, OECD, Paris, 1991.
[32]. Inkpen, A., Crossan, M., "Believing is seeing: joint ventures and
organizational learning", Journal of Management Studies, 32, 5,

A KNOWLEDGE-BASED INNOVATION FOR HIGH TECHNOLOGY INDUSTRIES AND APPLYING TO CROSS STRAIT MARKETPLACES

595-618, 1996.
[33]. Johannessen, Olaisen, Bjørn, Managing and organizing innovation
in the knowledge economy, European Journal of Innovation Ma
nagement, Volume 2 Number 3, pp. 116-128, 1999.
[34]. Johanson, J., Vahlne, J., "The internationalization process of the f
irm. A model of knowledge development and increasing foreign
market commitments", Journal of International Business Studies, 8,
23-32, 1977.
[35]. John Stark Associates, innovation management, www.johnstark.co
m, 2005.
[36]. Josephine Chinying Lang, Journal of Organizational Change Mana
gement, Volume 14 Number 6, pp. 539-553, 2001.
[37]. Kogut, B., Joint ventures: theoretical and empirical perspectives,
Strategic Management Journal, 9, 319-22, 1988.
[38]. Leonard-Barton, D., "The factory as a learning laboratory", Sloan
Management Review, 23-38, 1992.
[39]. Levinthal, D., March, J.G., The myopia of learning, Strategic Ma
nagement Journal, 14, 95-112, 1994.
[40]. Li, T., Calantone, R.J., The impact of market knowledge compete
nce on new product advantage: conceptualization and empirical e
xamination, Journal of Marketing, 62, 13-29, 1998.
[41]. Lundvall, B.A., "Innovation as an interactive process: from user-p
roducer interaction to national systems of innovation", Dosi, G.et
al., Technical Change and Economic Theory, Pinter Publishers,
London, 1988.
[42]. Markusen, A., Hall, P., Glasmeier, A., High Tech America: The
What, How, Where and Why of the Sunrise Industries, Allen &
Unwin Publishers, Boston, MA, 1986.
[43]. Marshall, L., "Facilitating knowledge management and knowledge
sharing: new opportunities for information professionals", Online,
21, 5, 92-8, 1997.
[44]. Marshall, P, McKay, J, "Rethinking information systems planning
in strategic business networks", Proceedings of the Americas Co
nference on Information Systems, 855, 2000.
[45]. McLuhan, M., Media, Pan Nordstedts, Stockholm, 1967.
[46]. Merrill, Ravi, Vijayan, Logistics Information, Management, Volu
me 14 Number 1/2, pp. 149-163, 2001.
[47]. Miles, I., et al, Knowledge-intensive Businesses Services: Their R
oles as Users, Carriers and Sources of Innovation, Prest, Manche
ster, 1994.
[48]. Nelson, R.R., National Innovation Systems, Oxford University Pre
ss, Oxford, 1993.
[49]. Nohria, N, Ghoshal, S, The Differentiated Network: Organizing
Multinational Corporations for Value Creation, Jossey-Bass, San F
rancisco, CA, 1997.
[50]. Nonaka, I., Takeuchi, H, Knowledge-Creating Company: How Jap
anese Companies Create the Dynamics of Innovation, Oxford Uni
versity Press, Oxford, 1995.
[51]. Pennings, J.M., Barkema, H., Douma, S., "Organizational learning
and diversification", Academy of Management Journal, 37, 3, 60
8-40, 1994.
[52]. Peter F. Drucker. Harper & Row, Innovation and Entrepreneurshi

p: Practice and Principles, 1985.
[53]. Pisano, G.P., Knowledge, integration and the locus of learning: a
n empirical analysis of process development, Strategic Manageme
nt Journal, 15, 85-100, 1994.
[54]. Polanyi, M., Personal Knowledge, Routledge & Kegan Paul, New
York, NY, 1958.
[55]. Porter, M., The Competitive Advantage of Nations, New York, N
Y, 1990.
[56]. Powell, W.W., Koput, K.W., Smith-Doer, L., Interorganizational c
ollaboration and the locus of innovation: networks of learning in
biotechnology, Administrative Science Quarterly, 41, 116-45, 1996.
[57]. Quinn, J.B., Intelligent Enterprise, The Free Press, New York, N
Y, 1992.
[58]. Rothwell, R, Factors for Success in Industrial Innovations, Scienc
e Policy Research Unit, University of Sussex, Brighton, 1972.
[59]. Roy Rothwell, Towards the Fifth-generation Innovation Process, I
nternational Marketing Review, Volume 11 Number 1, pp. 7-31,
1994.
[60]. Sciquest Company, Innovation supply chain, www.sciquest.com, 2
004
[61]. Slater, S.F., Narver, J.C., "Does competitive environment moderat
e the market orientation-performance relationship?", Journal of M
arketing, 58, 46-55, 1994.
[62]. Spender, J.C., Making knowledge the basis of a dynamic theory
of the firm, Strategic Management Journal, 17, 45-62, 1996.
[63]. Sveiby, K.E., "Towards a knowledge perspective on organisation",
PhD dissertation, University of Stockholm, 1994.
[64]. Sveiby, K.E., The New Organisational Wealth - Managing and M
easuring Knowledge-Based Assets, Berrett-Koehler, San Francisco,
CA, 1997.
[65]. Taiwan Economic Daily, Innovation supply chain, Taiwan Econo
mic Daily press, Taiwan, 2003.
[66]. Teece, D.J., "Profiting from technological innovation", Research P
olicy, 15, 286-305, 1986.
[67]. von Krogh, G., Ichijo, K., Nonaka, I., Enabling Knowledge Creat
ion. How to Unlock the Mystery of Tacit Knowledge and Releas
e the Power of Innovation, Oxford Press, Oxford, 2000.
[68]. Voss, C., et al, Measurement of innovation and design performan
ce in services, Design Management Journal, 40-6, 1992.
[69]. Whitley, R, The Social Structuring of Firms' Governance Systems
and Organizational Capabilities, EGOS Colloquium, Maastricht,
1998.
[70]. Wittgenstein, L., Philosophical Investigations, Blackwell, Oxford,
1995.
[71]. Zander, U., Kogut, B., Knowledge and the speed of the transfer
and imitation of organizational capabilities: an empirical test, Org
anization Science, 6, 1, 76-92, 1995.
[72]. Zuscovitch, E., Justman, M., "Networks, sustainable differentiation,
and economic development", Batten, D., Casti, J., Thord, R., Ne
tworks in Action, Economics and Human Knowlege, Springer Ve
rlag, Berlin, 1995.

Table 4-1: SWOT analysis of high tech industries (Case 1)

S

W

O
T
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With the collective knowledge and resources of TK’s experienced management team who worked for
IBM [30], Andersen Consulting, McKinsey Consulting, Intel, Microsoft, Rockwell, Merrill Lynch and
vertical industries. TK can acquire strong source of innovation and utilize their expertise of knowledg
e- based innovation into e-business markets.
The major shareholders include China Development Industry Bank, Ta-Jung Logistic Corp., the affiliat
e of the renowned Hsin Kuang Group, and many other key industry leaders. But lacks of professiona
l marketing channel and supply chain will form a weak situation which let competitors easy to occup
y market shares.
The large potential benefits between China and Taiwan e-business and e-supply (B2B2C) markets is T
K’s future opportunity to compete in cross-strait and global markets .
The threat for TK is global industries’ competition, hard to overcome the block of current technology
policy and law from Taiwan government and the lack of protection for intellectual and patent assets
from China governments.
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Table 4-2: SWOT analysis of high tech industries (Case 2)

S

In this competitive market place, SOYO's strategy to succeed is by continuing to innovate and always
position SOYO ahead of the curve. SOYO's contract Research and Development team constantly sear
ches for the latest technology and creative ways to integrate into their motherboards in order to meet
the high demands of customers. Knowing their customers is the company's key strength. Launching t
he right product at the right time is what SOYO believes to be crucial in staying competitive.
Best Overall Service. To service its valued customers and to support their needs, SOYO has built a
worldwide network of offices. From prompt order processing, speedy and reliable delivery to after sal
es customer care, SOYO is with its customers every step along the way. The customers are the keys
to SOYO's success.
W
SOYO's sales channel in China and Taiwan is still not enough to occupy the popular PC markets. Be
sides, though SOYO's strategic alliances partners include global famous corporation but SOYO can't g
et prompt technology transfer from them. This will cause SOYO's innovative product to be delayed ti
me to markets.
O
The SOYO brand is synonymous with quality and creativity, and it is SOYO's goal to continue to gr
ow in today's market place. Through constant search for the newest and the latest and SOYO's ability
to deliver products at levels never seen before, SOYO continues to be the industry leader. Their flex
ible management structure allows SOYO to respond to the market demand quickly. SOYO's goal is to
be the best at what it does and to always stay ahead of the curve!
T 1. China and Taiwan's channel competitors.
2. Price's and quality's competition from the other motherboard's famous brand corporations.
3. Global industries’ competition and hard to overcome the block of current technology policy and law for
Taiwan government and the lack protection of intellectual and patent assets for China governments.
Table 4-3: SWOT analysis of high tech industries (Case 3)

S

ELSA not only benefits from this central location at the heart of Taipei, but also from the steady str
eam of highly qualified engineers from this internationally renowned university. Short development cyc
les and innovative products based on ATI and nVidia core technology remain the cornerstones of thei
r continued growth.
W
Elsa has divided the product lines once again into individual business units directly in the heart of th
e technology hotbed, in Germany and Taiwan. But lack of China markets. As the link between the m
arkets and the company, the business units are responsible for developing attractive product and mark
eting strategies tailored to the users within the given market segment in their respective regions. But
no significant segment in their respective regions. ELSA also lacks of e-supply chain to link their bra
nches and to link from users and distributors.
O
ELSA's presence on international markets is one of the major factors which will determine their futur
e growth. ELSA's presence in Wuerselen (Germany), Taipei (Taiwan), Seoul (Korea), and Beijing (Chi
na) play a key role in the development of international markets with their support in regions that are
vital to the industry.
ELSA regards the European and Asia as decisive markets not only with regard to procurement, but al
so for future sales and services. Therefore ELSA has been expanding their sales network and they are
currently successful in the distribution business for graphics and multimedia products. ELSA Technol
ogy in Germany completes the goal of securing a pan-European presence for ELSA complete product
range. ELSA expects to increase its support and services significantly. The existing and new relation
ships with distribution partners will also strengthened through the presence.
T The existing and new other distribution partners will form threat to ELSA.
Global industries’ competition and hard to overcome the block of current technology policy and law for T
aiwan government and the lack protection of intellectual and patent assets for China governments.
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Table 4-4: SWOT analysis of high tech industries (Case 4)

S

Radiant has obtained ISO 9001 and EN46001 certifications. The IR Ear Thermometer, their first product,
has been EU CE and USA FDA certified. Radiant has two solid shareholders Sunplus a very experie
nced IC design company, and Global View, a leading palm-size electronic dictionary manufacturer. Wi
th the aim of providing better customer satisfaction, Radiant designs and creates uncompromised qualit
y PHC products with competitive pricing.
W Radiant lack of strong sales channel in China this most population markets. Also they lack of good chann
el relationships to promote their products.
O The trends for aging society and quality living, PHC products have become necessaries of life. Radiant wi
ll be continuously introducing a series of top PHC products in the near future.
Through Radiant steady investments, innovative R&amp;D, and the quality of production, they will become
a world class PHC supplier.
T Radiant are also seeking for ODM and OEM partners around the world. This will cause patent problems
and other competitor’s imitation.
Global industries’ competition and hard to overcome the block of current technology policy and law for T
aiwan government and the lack protection of intellectual and patent assets for China governments.
Table 4-5: SWOT analysis of high tech industries (Case 5)

S

Ongoing Innovation, Contribute value to Society, Corporate Philosophy, Integrity Innovation Quality Servic
e. Corporate Culture, Business and Customer Oriented, Speed and Simple, Respect, Team Work, Ope
n-Mind discussion, Entrepreneurship
W At present the company has subsidiaries in Mainland China, Korea, Taiwan, and Hongkong, with more tha
n 1500 employees. But they lack of knowledge base innovation team. Also, they lack of strong mark
eting channels.
O With their world-class high-tech know-how, they are committed to LINUX operating systems and GV OS
Technology Platform in order to provide clients with powerful and economical overall solutions to sof
tware and hardware.
T The low price competition from China and Korea. The high technology innovation competition from HK.
And Taiwan.
Global industries’ competition and hard to overcome the block of current technology policy and law for T
aiwan government and the lack protection of intellectual and patent assets for China governments.
Customer (markets) needs

Internal
Knowledge value chain:
Knowledge management &
Technology innovation;
Managing & organizing
innovation

Innovation capacity (Support by
internal and external processes)

KISC

External
Knowledge value network:
Inter-organizational networks
Innovation network
E-knowledge network
Cooperative innovation

Continue innovation

SCA (Sustainable competitive advantage)
Figure 5-1: An integrated model of knowledge-based innovation for high tech industry

581

